Antioxidant activity of heather (Calluna vulgaris) PLE extracts by Rocío, S. et al.
ANTIOXIDANT ACTIVITY OF HEATHER (Calluna vulgaris)  
PLE EXTRACTS  
S. Rocío1, M. R. García-Risco1, T. Fornari1, G. Reglero1 
Instituto de Investigación en Ciencias de la Alimentación CIAL (CSIC-UAM). C/ Nicolás Cabrera 9  
Universidad Autónoma de Madrid, 28049 Madrid, España 
  INTRODUCTION 
Heather (Calluna vulgaris) is a botanical species of the Ericaceae family, with high content of phytochemicals and multitude of biological activities (anti-
inflammatory, analgesic, antioxidant and hepatoprotective function). The antioxidant capacity is related to its high content in phenolic compounds and 
triterpenic acids (betulinic (BA), oleanolic (OA) and ursolic acid (UA)).  
Pressurized liquid extraction (PLE) is a novel extraction technology that can provide the recovery of a wide range of analytes using a pressurized liquid solvent at 
high temperatures. The high temperature promotes solubility and process kinetics, and the high pressure prevents the solvent to achieve its boiling point, 
remaining in a liquid state and causing a rapid and safe extraction of the target analytes.  
The aim of this work was to study the PLE extraction of a mixture of heather leaves and flowers. The effect of the temperature and type of solvent employed 
were investigated with the objective of producing extracts with high antioxidant activity.  
  RESULTS 
     EXTRACTIONS 
Calluna vulgaris 
Equipo ASE 350 de Dionex  
Particle size < 250 µ PLE 
Extraction Conditions 
1. Extraction yields (%): 
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Temperatures (C) 
80 
120 
160 
200 
Solvents 
Ethanol 
Ethanol:Water (1:1, v:v) 
Water 
Ethyl Acetate 
3. Total phenolic compounds (mg AG/mL extract): 
4. Antioxidant activity (EC50 mg/ml DPPH assay) 
2. Concentration of triterpene acids (mg/g extract) 
 Temperature Ethanol Ethanol/H2O (1:1) H2O Ethyl acetate 
80ºC 22,3 27,4 21 12,5 
120ºC 25,8 35,8 30,4 14,8 
160ºC 27,1 48,4 46,1 18,7 
200 º C 29,4 55,4 44,2 17,8 
 Temperature Ethanol Ethanol/H2O (1:1) H2O Ethyl acetate 
80C 0.258 0.322 0.288 0.043 
120ºC 0.271 0.419 0,297 0.122 
160ºC 0.344 0.279 0,270 0.173 
200 º C 0.343 0.258 0,248 0.313 
 Temperature Ethanol Ethanol/H2O (1:1) H2O Ethyl acetate 
80ºC 
AB 41 4,4 - 93 
AO 103 23 - 
444 * 
AU 156 37 - 
120ºC 
AB 49 5,7 - 68 
AO 91 114 - 355 
AU 138 173 - 533 
160ºC 
AB 26 3,7 - 53 
AO 60 128 - 244 
AU 91 193 - 368 
200 º C 
AB 35 5,9 - 50 
AO 46 93 - 350 
AU 60 140 - 526 
 Temperature Ethanol Ethanol/H2O (1:1) H2O Ethyl acetate 
80ºC 1,9 7,8 5,11 69,8 
200 º C <<5 <<5 13,8 
HPLC  analysis of  Heather PLE  extract  (80°C/EtOH)  
 CONCLUSIONS  
 
- PLE resulted in high extraction yields 
- Extraction yields increased with temperature 
- The highest yields were obtained using a mixture of Ethanol/H2O (1:1)  
- Ethyl acetate  extracts  contained the highest concentrations of triterpenic acids 
- PLE heather extracts  obtained using ethanol, water or ethanol:water 
mixture present high antioxidant activity (low values of EC50 index) 
AB: betulinic acid; AO: Oleanolic acid; AU: ursolic acid  
* (AU+AO mg/g extract)  
Ethyl acetate 
Ethanol H2O 
Heather PLE extract  
 CIAL  
